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(54) METHOD AND EQUIPMENT^ PRODUCING GASEOUS HYDROGEN 

11) 4-325401 (A) (43) 13.11.1992 (19) JP 

(21) Appl. No. 3-119000 (22) 24.4.1991 

71) TOYO ENG CORP (72) KOZO OSAKI(3) 
(51) Int. CP. C01B3/36,C01B3/48 

PURPOSE: To improve a gaseous hydrogen generating efficiency and to decrease 
required energy in the gaseous hydrogen production by steam reforming of 
light hydrocarbon. . 

CONSTITUTION: A reactor 11 of heat exchanger construction, with a heat trans- 
fer surface, is added. Steam added feed gas passes through one side of the 
heat transfer surface of the reactor 11 where part of the feed gas is steam 
reformed, and also the remainder is steam reformed in a reformer 12. Between 
the outlet of the reformer 12 and a converter 23, is inserted the other side 
of the heat transfer surface of the reactor 11 where part of the gas leaving 
the reformer 12 undergoes carbon monoxide conversion reaction. Heat required 
for steam reforming reaction on one side of the heat transfer surface of the 
reactor 11 is supplied by the evolution of heat in carbon monoxide conversion 
reaction being in progress on the other side of the heat transfer surface. 




21: steam reforming furnace. 24: steam drum, 25: deoxidizing 
column, 27: PSA equipment, a: feed gas, b: demineralized 
water, c: product gaseous hydrogen 



(54) METHOD AND EQUIPMENT FOR PRODUCING GASEOUS HYDROGEN 

FOR FUEL CELL AND SUPPLY METHOD THEREFOR 
(11) 4-325402 (A) (43) 13.11.1992 (19) JP 

(21) Appl. No. 3-95268 (22) 25.4.1991 

71) MITSUBISHI HEAVY IND LTD (72) TETSUYA IMAI(l) 
(51) Int. CP. C01B3/56,B01D53/22,B01J23/74,C01B3/38,H01M8/00,H01M8/06 

PURPOSE: To obtain high purity hydrogen with a methane conversion efficiency 
ereater than the equilibrium conversion by supplying a steam reforming reaction 
feed to a reaction pipe packed with the catalyst to generate hydrogen and 
evacuating the inside of a separation membrane to under the atmospheric pres- 
sure to discharge permeated hydrogen to the outside of the system 

CONSTITUTION: A feed gas 5 consisting of hydrocarbons or methanol and steam 
is supplied to a pipe packed with a reforming catalyst 4 (Ni, Ru, Rh, NiU 
etc are best suited) which is enclosed with a heating pipe by an unreacted 
reforming feed and air, to generate hydrogen. This hydrogen is made to perme- 
ate through a hydrogen separation functioning membrane 3 (example: fa 
containing alloy membrane) by an evacuating device 6 to supply it to a hydrogen 
electrode of a fuel cell 12. 




2: outer casing. 3: separation membrane. 
H, containing gas. 8: un permeated gas, 
exhaust gas, 12: fuel cell. 13,14: air, 
gas 



catalyst, 7,11: 
10: combustion 
15: steam, 16: recycle 



(54) METHOD FOR PURIFYING GASEOUS HYDROGEN 

(11) 4-325403 (A) (43) 13.11.1992 (19) JP 

(21) Appl. No. 3-182100 (22) 23.4.1991 

(71) UBE IND LTD (72) SUSUMU TSUCHIYA(3) 

(51) Int. CP. C01B3/56,B0U20/06,C01G3/00,C04B35/00 

PURPOSE: To separate and purify gaseous hydrogen with a simple process by 
using a specified copper oxide base compound as an adsorbent which is easily 

produced. . . . 

CONSTITUTION: A mixed gas of gaseous hydrogen and impurities comes into 
contact with a copper oxide base compound represented by the formula 
(MxCuy) 7 OzAw where M is In, Si, Y, Tl, Ga, Dy, Ho, Er, Tb, Tm Yb, or Lu, 
A is halogen and/or NO,, x + y=l, 0£x/y£10, 6£z*8 and 0.5£w£9, example: 
(Er l / 7 Cu«/ 7 ) 7 O a Cl), at low temperatures, causing gaseous impurities (nitrogen, 
oxygen inert gas, etc.) to be adsorbed, permitting high purity gaseous hydrogen 
to be obtained. The copper oxide base compound has heat resistance, corrosion 
resistance and mechanical properties and is easily made from easily available 
raw materials. 
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